PCX 



m m m m m 



(51) mm^^^me 

C30B 29/06, HOIL 21/324 



Al 



(11) 1BS^M#-^ 
(43) BSS<i^fflP 



WOOO/12786 



2000^3^^9 0(09.03.00) 



(21) mi^mmm^ 

(22) HKlttlMB 

(30) ^^mf-^ 

J#SSlQj^6P845 „ _ 



PCT/JP99/04651 



1999^8.^ 27 0(27.08.99) 



l_9?8^8>| 310 (3J .08,98)^ 



JP 



(71) mmx {^m^^<i'^x<Dmmm^z^\^^x) 

(SHIN-ETSU HANDOTAI CO.. LTD.)[JP/JP] 

T 100-0005 M^^=f-i^m^%<0^lTn4m2^- Tokyo. (JP) 

(72) mm^i^xxi' 

(75) ^m^/mmx (^a^col^x<;o^) 

3Ei^iE^P(TAMATSUKA» Masaro)[JP/JP] 
/J-#® ^(KOBAYASHI. Norihiro)[JP/JP] 
^\Umik(AKlYAMA, Shoji)[JP/JP] 
^31^ il^CSHINOMIYA. Masaru)[JP/JP] 
T379-0196 P^iP:$tfm«mTil3#l-^ 

im^mtm^^^ ^mi^mum^m^ Gumma, (jp) 

(74) f^3l 

^S^^CYOSHIMIYA, Mikio) 
T11U0041 :«^Si5-&A[K^^g2T@6#4-^ 
±^H^ hVMF Tokyo, (JP) 



(81) mi^m JP, KR, us. Sf^m^w (at, be, CH, CY, DE, 

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE) 



(54)Title: METHOD FOR PRODUCING SILICON SINGLE CRYSTAL WAFER AND SILICON SINGLE CRYSTAL WAFER 
(54)5!igcD«» i^]) ^:^W^^i7:r.^^^(Dm^:^&RX/i^V ^^Wm^^:^-^^ 



§ 900 

0 eoo 

d 400 

d 

0 



Uz 



1 



.Bfi 

cl! 



BIBRB 



JzEJ 



Ar H2 >Sr+02/Ar 

A ... NUMBER or COP'S HAVTUG SISE OF 0.0» foa OA MORE 

<»ZECSS/8'-DIAKETSIt SAFER) 
B ... SURFACB 

C ... 3 Mn POLXSBBD SURTftCE 



(57) Abstract 

A method for producing a high-quality silicon single crystal wafer for semiconductor devices by effectively suppressing or preventing 
grown-in defects in the surface of the wafer by Czochralski method with high productivity, comprising growing a silicon single crystal rod 
by a Czochralski method, slicing the crystal rod into a wafer, heat-treating the wafer at 11 00 to 1300 °C in a non-oxidizing atmosphere for 
more than one minute, and heat-treating the wafer at 700 to 1300 **C in an oxidizing atmosphere for more than one minute subsequent to the 
former heat treatment without cooling the wafer below 700 *C. A CZ silicon single crystal wafer is also disclosed. The density of COPs 
having a size of 0.09 ^im in a surface portion of the wafer upto a depth of 5 ^m is 1.3/cm^ or less, and the density of COPs having a size of 
0.09 nm in a bulk portion other than the surface portion is higher than that in the surface portion. 
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